















Masaru Kada (Osaka Prefecture University)
super flumina Babylonis illic sedimus et flevimus cum recordaremur Sion
in salicibus in medio eius suspendimus organa nostra
quia illic interrogaverunt nos qui captivos duxerunt nos verba cantionum et qui abduxerunt
nos hymnum cantate nobis de canticis Sion
quomodo cantabimus canticum Domini in terra aliena
– Psalm 137
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$X$ $\alpha X,$ $\gamma X$ $\gamma X$ $\alpha X$ $X$
$\alpha X\leq\gamma X$
$\alpha X\simeq\gamma X$ $\alpha X\simeq\gamma X$ $X$ Cpt(X)
CPt(X) $\simeq$ Cpt(X) $\leq$
$X$ Stone-\v{C}ech $\beta X$ $\leq$
Cpt(X) $\mathcal{P}$ $\beta X\simeq\sup \mathcal{P}$ $\beta X$
$\mathcal{P}$ (Cpt(X), $\leq$ ) $\mathcal{P}$
[3,5]
Smirnov Higson
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2 $\omega$
$X$ $\mathbb{R}$ $C^{*}(X)$
2.1. $X$ $\alpha X$ $X$ $\mathbb{R}$ $\alpha X$
( $\overline{f}\in C^{*}(\alpha X)$ $\overline{f}rX=f$
) $C_{\alpha X}$
$C_{\alpha X}$ $C^{*}(X)$
$C_{\alpha X}$ $\alpha X$ $C^{*}(X)$
$C^{*}(X)$ $R$
$X$ $\alpha X$ $C_{\alpha X}=R$ $X$ $Stone-\check{C}$ech
$\beta X$ $f\in C^{*}(X)$ $\beta X$
$X$ $\alpha X$ $X$ $A,$ $B$ $c1_{\alpha X}A\cap c1_{\alpha X}B=$
$\emptyset$ $A\Vert B(\alpha X)$ $A,$}$|B(\alpha X)$
2.2. [3, 1.1] $X$ $\alpha X,$ $\gamma X$
(1) $\alpha X\leq\gamma X.$
(2) $X$ $A,$ $B$ $A\Vert B(\alpha X)$ $A\Vert B(\gamma X)$
(3) $f\in C^{*}(X)$ $f$ $\alpha X$ $f$ $\gamma X$
2.3. [3, 1.2] $\mathcal{A}$ $X$ $X$
$A,$ $B$
(1) $A \Vert B(\sup \mathcal{A})$ .
(2) $\mathcal{F}\subseteq \mathcal{A}$ $A \Vert B(\sup \mathcal{F})$ .
$X$ $\mathbb{R}$ $d$ $U_{d}^{*}(X)$ $C^{*}(X)$
$U_{d}^{*}(X)$
$u_{d}X$ ($X$ , d) Smirnov
2.4. ( $X$ , d) $\alpha X$
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(1) $\alpha X\simeq u_{d}X.$
(2) $f\in C^{*}(X)$ $f$ $\alpha X$ $f\in U_{d}^{*}(X)$
(3) $X$ $A,$ $B$ $A\Vert B(\alpha X)$ $d(A, B)>0$
$X$ $X$ $M(X)$
$X$ Stone-\v{C}ech $\beta X$ $X$
Smirnov
2.5. [7] $X$ $\beta X\simeq\sup\{u_{d}X :d\in M(X)\}.$
$\ulcorner_{\omega}$ Stone-\v{C}ech Smirnov (
)
2.6. $M’(X)=\{d\in M(X) :u_{d}X\not\simeq\beta X\}$ $\epsilon \mathfrak{p}$
$\epsilon \mathfrak{p}=\min\{|D|$ $D \subseteq M’(\omega),\forall F\in[D]^{<\omega}(.\sup\{u_{d}\omega. d\in F\}\not\simeq\beta\omega)$
$)$
$\sup\{u_{d}\omega\cdot d\in D\}\simeq\beta\omega\}$
$d_{1},$ $d_{2}\in M(X)$ $U_{d_{1}}^{*}(X)\subseteq U_{d_{2}}^{*}(X)$ ( $u_{d_{1}}X\leq$
$u_{d_{2}}X)$ $d_{1}\preceq d_{2}$ $X$ $(X, d_{2})$ $(X, d_{1})$





$\sup$ { $u_{d}\omega$ . d
$|\breve{}\check{}\in$
$D$ } $\simeq$ $\beta$ $\omega$ $\}$
$\epsilon t=\min\{|D|$
$D\subseteq M’(\omega),$ $D|g\preceq$ $\Phi p_{1}$ $\iota)$
$\theta>$
$\sup\{u_{d}\omega:d\in D\}\simeq\beta\omega’\}$
$\epsilon \mathfrak{p}\leq\epsilon \mathfrak{p}’\leq\epsilon t$
$X$ $d$ $d$ $X$
$(X, d)$
$f\in C^{*}(X)$ ( $d$ ) slowly oscillating $r>0,$ $\epsilon>0$
$X$ $K_{r,\epsilon}$ $x\in X\backslash K_{r,\epsilon}\ovalbox{\tt\small REJECT}$
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diam$(f”B_{d}(x, r))<\epsilon$ $d$ slowly oscillating
$C^{*}(X)$ $C_{d}^{*}(X)$ $C_{d}^{*}(X)$ $C^{*}(X)$
$C_{d}^{*}(X)$
$\overline{X}^{d}$ ($X$, d) Higson
$X$ $A,$ $B$ $A\Vert B(X^{d})$
$r>0$ $X$ $K_{r}$ $x\in X\backslash K_{r}$
$d(x, A)+d(x, B)>r$ [2, Proposition 2.3].
$X$ $PM$ ( $X$ )
$X$ $PM$ ($X$) $\neq\emptyset$ [6, Lemma 3. 1]. Higson
Stone-\v{C}ech
2.8. [6, Proposition 3.2] $X$
$\beta X\simeq\sup\{\overline{X}^{d} :d\in PM(X)\}$
2.9. $PM$’ $(X)=\{d\in PM(X):\overline{X}^{d}\not\simeq\beta X\}$ $\mathfrak{h}\mathfrak{p}$
$\mathfrak{h}\mathfrak{p}=\min\{$ $|D|$ $D \subseteq PM’(\omega)_{1}\forall F\in[D]^{<\omega}(\sup\{\overline{\omega}^{d}:d\in F\}\not\simeq\beta\omega)\}$
$\hslash 1$ $\sup\{\overline{\omega}^{d}:d\in D\}\simeq\beta\omega$






















$)$ $\mathcal{X}\subseteq \mathcal{P}(2^{\omega})\backslash \{2^{\omega}\}$ $cov(\mathcal{X})$ , cov’ $(\mathcal{X}),$ $cov^{\uparrow}(\mathcal{X})$
$cov(\mathcal{X})=\min\{|y|:\mathcal{Y}\subseteq \mathcal{X}\theta>$ $\cup \mathcal{Y}=2^{\omega}\}$
cov’ $( \mathcal{X})=\min\{|y|$ : $\mathcal{Y}\subseteq \mathcal{X},$ $\mathcal{Y}$ $\subseteq$- $\cup \mathcal{Y}=2^{\omega}\}$
$COV^{\uparrow}(\mathcal{X})=\min\{|y|$ : $\mathcal{Y}\subseteq \mathcal{X},$ $\mathcal{Y}$ $\subseteq$- $\cup \mathcal{Y}=2^{\omega}\}$
3.1. (1) cov$(\mathcal{X})\leq$ cov’ $(\mathcal{X})\leq$ cov$\uparrow(\mathcal{X})$ .
(2) $\mathcal{X}$ $\subseteq$- cov$(\mathcal{X})=$ cov’ $(\mathcal{X})$ .
(3) add $( \mathcal{X})=\min\{|y| :\mathcal{Y}\subseteq \mathcal{X}$ $\forall S\in \mathcal{X}(\cup \mathcal{Y}\not\subset S)\}$ add $(\mathcal{X})=$
cov $(\mathcal{X})$ add $(\mathcal{X})=$ cov$(\mathcal{X})=$ cov’ $(\mathcal{X})=cov^{\uparrow}(\mathcal{X})$ .
$\mathcal{X},$ $\mathcal{Y}\subseteq \mathcal{P}(2^{\omega})\backslash \{2^{\omega}\}$
$\mathcal{X}\preceq \mathcal{Y}\Leftrightarrow\forall X\in \mathcal{X}\exists Y\in \mathcal{Y}[X\subseteq Y]$
$\mathcal{X}\leq \mathcal{Y}\Leftrightarrow\exists\varphi:\mathcal{X}arrow \mathcal{Y}$ [ $\varphi$ $\subseteq$- $\forall X\in \mathcal{X}(X\subseteq\varphi(X))$ ]
$\mathcal{X}\subseteq \mathcal{Y}\Rightarrow \mathcal{X}\leq \mathcal{Y}\Rightarrow \mathcal{X}\preceq \mathcal{Y}$ $\mathcal{Y}$
$\mathcal{X}\subseteq \mathcal{Y}$ $\mathcal{X}\preceq \mathcal{Y}$
3.2. $\mathcal{X}\preceq \mathcal{Y}$ cov $(\mathcal{X})\geq$ cov $(\mathcal{Y})$ .
$\omega$ $\alpha\omega$ $A=2^{\omega}\cap C_{\alpha\omega}$ $2^{\omega}\cap C_{\alpha\omega}=2^{\omega}(\Leftrightarrow 2^{\omega}\subseteq C_{\alpha\omega})$
$\alpha\omega\simeq\beta\omega$
3.3. (cf. [4, Lemma 4.1]) $\alpha\omega$ $\omega$ $A=2^{\omega}\cap C_{\alpha\omega}$
(1) $A$ $(2^{\omega}, +)$
(2) $A$ tail-set ( )
(3) $A$ (modulo finite ) $\mathcal{P}(\omega)/fin$
$\omega$ $C$ SEPc $SEP_{C}^{<\omega}$
$SEP_{C}=\{2^{\omega}\cap C_{\alpha\omega} : \alpha\omega\in C\}\backslash \{2^{\omega}\}$
SEP$C<\omega=\{2^{\omega}\cap C_{\alpha\omega}$ : $\mathcal{F}\in[C]^{<\omega}$ $\alpha\omega\simeq\sup \mathcal{F}\}\backslash \{2^{\omega}\}$
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3.4. $B\subseteq\omega$ $\chi_{B}$ $B$
(1) $\chi_{B}\in SEPc\Leftrightarrow$ $\alpha\omega\in C$ $B\Vert\omega\backslash B(\alpha\omega)$ .
(2) $\chi_{B}\in SEP_{C}^{<\omega}\Leftrightarrow$ $\mathcal{F}\in[C]^{<\omega}$ $B \Vert\omega\backslash B(\sup \mathcal{F})$ .
3.5. SEPc $\subseteq SEP_{C}^{<\omega}$ $cov(SEP_{C})\geq cov(SEP_{C}^{<\omega}),$ $cov’(SEP_{C})\geq$
cov’ $(SEP_{C}^{<\omega}),$ $cov^{\uparrow}(SEP_{C})\geq cov^{\uparrow}(SEP_{C}^{<\omega})$ .
$\omega$ $S$mirnov $U,$ $\omega$ Higson $H$
3.6. (1) $\mathfrak{s}\mathfrak{p}=cov’(SEP_{U}^{<\omega})$ , $\mathfrak{h}\mathfrak{p}=cov’(SEP_{H}^{<\omega})$ .
(2) $\mathfrak{s}\mathfrak{p}’=$ cov’ $(SEP_{U}),$ $\mathfrak{h}\mathfrak{p}’=co\vee’(SEP_{H})$ .
(3) $\mathfrak{s}t=cov^{\uparrow}(SEP_{U}),$ $\mathfrak{h}\mathfrak{t}=COV^{\uparrow}(SEP_{H})$ .
$-2^{\omega}$ $\mathcal{M}$ , $\mathcal{N}$
$(2^{\omega}, +)$ ( $\Sigma_{1}^{1}$ ) tail-set $\mathcal{A}$
“zero-one law” $\mathcal{A}\subseteq \mathcal{M}\cap \mathcal{N}$
cov’ $(\mathcal{A})\geq$ cov $(\mathcal{A})\geq$ cov$( \mathcal{M}\cap \mathcal{N})\geq\max$ {cov $(\mathcal{M})$ , cov $(\mathcal{N})$ }
3.7. $(cf.\cdot[4,$ Lemmata $3.5 and 6.8])$ SEP $<\omega U\subseteq \mathcal{A},$ $SEP_{H}^{<\omega}\subseteq \mathcal{A}.$
3.8. ([4, Theorems 3.6 and 6.9]) $\epsilon \mathfrak{p}\geq$ cov’ $(\mathcal{A}),$ $\mathfrak{h}\mathfrak{p}\geq$ cov’ $(\mathcal{A})$ .
$\mathcal{E}=\mathcal{N}\cap\Sigma_{2}^{0}$ ( $\subseteq$ ). $\mathcal{E}\subsetneq \mathcal{M}\cap \mathcal{N}$
[1, Section 2.6]. $\mathcal{E}$ $\subseteq$- $cov’(\mathcal{E})=$ cov $(\mathcal{E})\geq$
cov $( \mathcal{M}\cap \mathcal{N})\geq\max$ {cov $(\mathcal{M})$ , cov $(\mathcal{N})$ }
3.9. $SEP_{U}\subseteq \mathcal{E}.$
$\mathbb{Q}+$ $f\in 2^{\omega}$ $f$
$f$ $\omega$ $d$
$\exists\delta\in \mathbb{Q}^{+}\forall x, y<\omega[d(x, y)<\deltaarrow f(x)=f(y)]$
$( \{0,1\} \forall\epsilon\in \mathbb{Q}^{+} )$ $\Sigma 8$-
SEP $u$ $2^{\omega}$ $\Sigma 8$-
3.10. $\epsilon \mathfrak{p}’\geq$ cov$(SEP_{U})\geq$ cov $(\mathcal{E})$ .
3.11. SEP $<\omega U\subseteq \mathcal{E}?$
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Higson $SEP_{H}\subseteq \mathcal{E}$ $f\in 2^{\omega}$ #
$f$. $d$ slowly oscillating
$\forall r\in \mathbb{Q}^{+}\exists k<\omega\forall x, y\in\omega\backslash k[d(x, y)<rarrow f(x)=f(y)]$







(1) $i,j<\omega$ $a_{i}^{d}\neq b_{j}^{d},$
(2) $i\neq i$ $a_{i}^{d}\neq a_{j}^{d},$ $b_{i}^{d}\neq b_{j}^{d},$
(3) $d(a_{i}^{d}, b_{i}^{d})<r^{d}$
$A^{d}=\{f\in 2^{\omega}:\exists m<\omega\forall i>m[f(a_{i}^{d})=f(b_{i}^{d})]\}$
$2^{\omega}$ $C_{\overline{\omega}^{d}}\subseteq A^{d}$ $A^{d}\in \mathcal{N}\cap\Sigma_{2}^{0}=\mathcal{E}$
3.13. (cf. [3, 6.12]) $\mathfrak{h}\mathfrak{p}’\geq$ cov$(SEP_{H})\geq$ cov $(\mathcal{E})$ .
4
$S,$ $T\subseteq\omega$ $S\backslash T$ $S\subseteq^{*}T$
$B\subseteq\omega$




$\mathfrak{r}=\min\{|\mathcal{F}| : \forall X\in[\omega]^{\omega}\exists Y\in \mathcal{F} (Y\subseteq^{*}X or Y\subseteq^{*}\omega\backslash X)\}$
$u=\min${ $|\mathcal{F}|$ : $\mathcal{F}$ $\omega$ }
$\mathfrak{p}\mathfrak{p}=\min$ { $\kappa$ :simple $P_{\kappa}$-point }
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simple $P_{\kappa}$-point $\subseteq^{*}$ $\kappa$ $\omega$
4.1. (1) cov(CONST) $=\mathfrak{r}.$
(2) cov’(CONST) $=u.$
(3) $cov^{\uparrow}($CONST) $=\mathfrak{p}\mathfrak{p}\}.$
4.2. (cf. [4, Theorem 5.1]) CONST $\subseteq$ SEP $u.$
4.3. $cov(SEP_{U})\leq \mathfrak{r},$ $\epsilon \mathfrak{p}’\leq u,$ $\epsilon t\leq \mathfrak{p}\mathfrak{p}.$
5
5.1. CONST $\subseteq SEP_{H}$ ?CONST $\leq SEP_{H}$ ? CONST $\preceq SEP_{H}$ ?
5.2. $cov(SEP_{U}),$ $cov(SEP_{H})$ $\omega$
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